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1. Title of the Invention 
Oral p-Lactam Composition 

2. Claims 

(1) An oral p-lactam composition, containing a sucrose fatty acid ester. 

(2) The composit according to Claim 1, wherein the P-lactam antibiotic is penicillin compound. 

(3) The composit according to Claim 1, wherein the p-lactam antibiotic is a cephalosporin 
compound 

(4) The composition according to any of Claims 1 to 3, wherein the mixed amount of the sucrose 
fatty acid ester is 0.01 to 50 times on the basis of the P-lactam antibiotic in the weight ratio. 

3. Detailed Description of the Invention 

The present invention relates to an oral P-lactam composition. In particular, the invention relates 
to an oral p-lactam composition containing sucrose fatty acid ester. 

P-lactam antibiotics are excellent with regard to safety, antibacterial activities and antibacterial 
spectrum in comparison with other antibiotics, and thus, are the most frequently used . However, most 
of P-lactam antibiotics having excellent antibacterial activities, the antibacterial spectrum and the like 
are injections, and though cefalexin and its similar compounds are commercially available as oral 
medicines, the antibacterial properties are inferior to the injection preparation. 
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The present invention is based on a new discovery of the fact . that a sucrose fatty acid ester is 
mixed with a p-lactam antibiotic, which is excellent with regard to the antibacterial properties, the 
antibacterial spectrum and the like and has low absorption when orally administered, and thus, 
absorption when orally administered is increased. 

This new p-lactam composition increased oral absorption of P-lactam antibiotic which shows 
antibacterial activities only when administered parenterally, and thus, the present invention has 
significant meaning. 

P-Iactam antibiotics include penicillin compounds and cephalosporin compounds, and for 
example, as the penicillin compounds, ampicillin, amoxicillin, cloxacillin, dicloxacillin, flucloxacillin, 
oxacillin, mecillinum, pivmecillinum, carbenicillin, calfecillin, carindacillin, sulbenicillin, talampicillin, 
bacampicillin, ticarcillin, piperacillin, apalcillin, mezlocillin, pivampicillin, cyclacillin and hetacillin 
can be cited, and as the cephalosporin compounds, cefazolin, cefapirin, cefaloridine, cefsulodin, 
cefalothin, cefamandol, cefatrigine, cefacetryl, cefotiam, ceforanide, ceftezol, cefoxitin, latamoxef, 
cefrnetazol, cefotetan, cefpiramide, cefaloglycin, cephalexin, cefadroxil, cefroxadine, cefradin and 
cefaclor can be cited. 

The present invention can be applied to penicillin and cephalosporin other than the above 
described P-lactam antibiotics, and it is not necessary to limit the invention to the above described 
compounds. 

Next, sucrose fatty acid esters of which the carbon number of the fatty acid is 5 to 25 are 
preferably used in the present invention and they may be procured naturally or obtained through 
synthesis, and the ones naturally procured are preferably used. The fatty acids include ones in straight 
chain form and branched chain form, and the ones in straight chain form are preferably used. There 
are sucrose fatty acid esters where one fatty acid molecule is combined with one sucrose molecule 
(monoester type), two fatty acid molecules are combined with one sucrose molecule (diester type) and 
three fatty acid molecules are combined with one sucrose molecule (triester type), and a mixture of 
these may be used. As the fatty acids which are preferably used, caproic acid, capric acid, siliMini^ 
acid, stearic acid, palmitic acid, lauric acid and oleic acid can be cited as examples, and a mixed ester 
of these may be used. There are three primary alcohols in sucrose, and the composition ratio of a 
monoester type, a diester type and a triester type can be changed. 

The mixed amount of the sucrose fatty acid ester according to the present invention is in a range 
from 0.01 to 50 times on the basis of P-lactam antibiotic in the weight ratio, and its preferabe range is 
from 0.05 to 20 times . 

In the composition according to the present invention, the P-lactam antibiotic and the sucrose 
fatty acid ester can be dissolved or suspended in water or a phosphoric acid buffer solution (pH: 7) and 
then administered, or alternatively, the sucrose ester in powder form is mixed into P-lactam antibiotic, 
and thus, granules are manufactured in accordance with a conventional wet granulation method or a 
conventional dry granulation method; capsules are filled in with the powder so that the sucrose ester is 
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administered in the form of the capsules; or the powder can be compressed after appropriate excipients 
have been added so that tablets can be provided. 

Example 1 

40 mg/kg of sodium cephazolin and 15 mg/kg of a sucrose fatty acid ester (approximately 30 % 
of the bonded fatty acid was stearic acid and approximately 70 % was palmitic acid, and the ester 
composition had a composition ratio of approximately 70 % of monoester and 30 % of di/triester) were 
mixed into water, which was then orally administered to Wistar rats (7 weeks old males). In contrast, 
the same amount of sodium cefazolin was orally administered to rats without adding the sucrose fatty 
acid ester. 

Urine from the respective rats was collected over a period of 24-hours, and the amount of 
cefazolin in the urine was quantitated in accordance with a bioassay method and through a high speed 
liquid chromatography. 

In the bioassay method, B. Subtilis ATCC 6633 or £. Coli NIHJ-JC2 was used for the 
measurement, and in the high speed liquid chromatography, |i Bondapak C12 was used as a column for 
analysis of cefazolin. 

Excretion ratio of cefazolin in urine (%) 

Sodium cefazolin 40 mg/kg 

Sucrose fatty acid ester 15 mg/kg 

Sodium cefazolin 40 mg/kg 6 % 

Example 2 

40 mg/kg of cefoxitin and 20 mg/kg of a sucrose fatty acid ester (approximately 70 % of the 
bonded fatty acid was stearic acid and approximately 30 % was palmitic acid, and the ester composition 
had a composition ratio of approximately 70 % of monoester and 30 % of di/triester) were dissolved or 
suspended in a phosphoric acid buffer solution (pH: 7), which was then orally administered to Wistar 
rats (7 weeks old males). In contrast, the same amount of cefoxitin was orally administered to rats 
without adding the sucrose fatty acid ester. 

The excretion ratio of cefoxitin in the urine was measured in the same manner as in Example 1 . 

Excretion ratio of cephoxytin in urine (%) 

Cefoxitin 40 mg/kg 

Sucrose fatty acid ester 20 mg/kg 

Cefoxitin 40 mg/kg 3 % 



26% 
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Example 3 

40 mg/kg of cefamandol and 20 mg/kg of a sucrose fatty acid ester (approximately 70 % of the 
bonded fatty acid was oleic acid, and the composition ratio was approximately 70 % of monoester and 
30 % of di/triester) were dissolved or suspended in a phosphoric acid buffer solution (pH: 7), which 
was then orally administered to Wistar rats (7 weeks old males). In contrast, the same amount of 
cefamandol was orally administered to rats without adding the sucrose fatty acid ester. 

The excretion ratio of cephamandol in the urine was measured in the same manner as in 
Example 1. 

Excretion ratio of cefamandol in urine (%) 

Cefamandol 40 mg/kg 

Sucrose fatty acid ester 100 mg/kg 

Cefamandol 40 mg/kg 5 % 

Example 4 

40 mg/kg of carbenicillin and 40 mg/kg of a sucrose fatty acid ester (approximately 80 % of 
capric acid, approximately SO % of monoester and 50 % of di/triester) were dissolved or suspended in a 
phosphoric acid buffer solution (pH: 7), which was then orally administered to Wistar rats (7 weeks old 
males). In contrast, the same amount of carbenicillin was orally administered to rats without adding 
the sucrose fatty acid ester. 

The excretion ratio of carbenicillin in the urine was measured in accordance with a bioassay 
method. 

Excretion ratio of carbenicillin in urine (%) 

Carbenicillin 40 mg/kg 

Sucrose fatty acid ester 40 mg/kg 

Carbenicillin 40 mg/kg 1 % 

Example 5 

A capsule was filled in with 40 mg/kg of sodium cefotiam and 20 mg/kg of a sucrose fatty acid 
ester (approximately 50 % of the bonded fatty acid was lauric acid, and the composition ratio was 
approximately 70 % of monoester and 30 % of di/triester), which was then orally administered to 
beagle dogs (approximately 10 kg of body weight). In contrast, a capsule was filled in with the same 
amount of sodium cephotiam without adding the sucrose fatty acid ester, and this was also orally 
administered to beagle dogs. 

The excretion ratio of cefotiam in the urine was measured in the same manner as in Example 1 . 
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Excretion ratio of cephotiam in urine (%) 

Sodium cefotiam 40 mg/kg 

Sucrose fatty acid ester 20 mg/kg 

Sodium cefotiam 40 mg/kg 4 % 

Example 6 

40 mg/kg of sodium cefazolin and 15 mg/kg of a sucrose fatty acid ester (approximately 70 % of 
the bonded fatty acid was stearic acid and approximately 30 % was palmitic acid, and the composition 
ratio was approximately 30 % of monoester and 70 % of di/triester) were mixed in water, which was 
then orally administered to Wistar rats (7 weeks old males). In contrast, the same amount of sodium 
cefazolin was orally administered to rats without adding the sucrose fatty acid ester. 

The excretion ratio of cefazolin in the urine was measured in the same manner as in Example 1 . 

Excretion ratio of cefazolin in urine (%) 

Sodium cefazolin 40 mg/kg 

Sucrose fatty acid ester 1 5 mg/kg 

Sodium cefazolin 6 % 

In addition, when sucrose fatty acid esters having the following compositions were used, the 
recovery ratios from the urine were as follows. The other parts were carried out under exactly the 
same conditions as in the above described method. 

Excretion ratio of cefazolin in urine (%) 

(A) Sucrose fatty acid ester (1) 

(approximately 70 % of the bonded fatty acid was stearic acid and 18 % 

approximately 30 % was palmitic acid, and the composition ratio was 
approximately 20 % of monoester and 80 % of di/triester) 

(B) Sucrose fatty acid ester (2) 

(approximately 30 % of the bonded fatty acid was stearic acid and 33 % 

approximately 70 % was palmitic acid, and the composition ratio was 
approximately 75 % of monoester and 25 % of di/triester) 

Example 7 

300 g of cefazolin and 30 g of starch were uniformly mixed, and then an appropriate amount of 
water was added and the mixture was kneaded. Furthermore, 250 g of a sucrose fatty acid ester (the 
bonded fatty acid was approximately 30 % of stearic acid and approximately 70 % of palmitic acid, and 
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the ester composition was approximately 70 % of monoester and 30 % of di/triester) and 35 g of starch 
were kneaded with an appropriate amount of water being added. 

The two kneaded mixtures were dried in a vacuum and granulated, and after that, they were 
mixed together with 5 g of magnesium stearate and 10 g of crystalline cellulose being added. 
Capsules were filled in with this mixture, and a number of these capsules were orally administered to 
beagle dogs (approximately 10 kg of body weight) so that the dogs were given lOmg/kg of cefazolin. 

Excretion ratio of cephazolin in urine (%) 
31% 

Example 8 

40 mg/kg of 7-[D-(-)mandelamide]-3-{[(5-methyl-l, 3, 4-thiadiazole-2-yl)thio]methyl}-3- 
cephem-4-carboxylic acid (compound A) and 10 mg/kg of a sucrose fatty acid ester (the bonded fatty 
acid was approximately 70 % of palmitic acid and approximately 30 % of stearic acid, and 
approximately 70 % of monoester and approximately 30 % of di/triester) were dissolved or suspended 
in a phosphoric acid buifer solution (pH: 7), which was then orally administered to Wistar rats (7 weeks 
old males). In contrast, the same amount of the above described cefalosporin (compound Awas orally 
administered to rats without adding the sucrose fatty acid ester. 

The excretion ratio of cephalosporin (compound A) in the urine was measured in the same 
manner as in Example L 



Excretion ratio of compound A in urine (%) 
Compound A40 mg/kg 

Sucrose fatty acid ester 20 mg/kg 29 % 

Compound A7 % 



Patent Attorney: Takeshi Shimizu 



6 



®^m^f^^m(A) 0S6O- 126230 

©Int el/ laglJIE-^ frrtfiaS^ il^6C¥(1985)7 ^5H 
A 61 K 47/00- 7043-4C 
// A 61 K 31/43 7330- 4C 

31/545 6664- 4C 8^18^^ ^iljt IfelAWgci (^4M) 

©I* P BS58- 233493 
@ttl P BS58( 1983) 12^130 

ft * # ^ i!EwmteiBr6Ti4ioosj6 teftiftxsfitt^^art 
/efkj«ii!ii**#a *ism4biE:jifti^iTa2»6^ 







©in 




©HI 


P A 




a A 



9^ «o «r 

(21 ^ - 5 ^ ^ A ijt ^fe ife 5j »i ^ ^ 9 i/ -ft «j 

* ^6 ipj *i . Aft a /IJ ^ - 7 ^ ;f A «ij «l IK to k: (M -r 

^ \^xfL hi^^ufw ? - 9 ^ ^ mmiu, 



Km < <b o-c 

^ =^ ^ y it'^^xn s T X f »j >' , 7 * 4^ 
y ;/ , ^ o If y V ^ o * If y i 7 a. 



-203 - 



Hi ju ^ I) :^ ^ if Ji^ 7 X t) y ^ 

ft :^ fi' i/ I) y ^ :x ^ ^ i/ \} y ^ ^ y y \£ \) 

> * ^< fj y }i y ^} y ^ f- ii y \) y ^ fc' 9 i; 

% T y ^} y s / ^ o y I) y ^ ^ y y y) 

s ^ ^ *y \) y ^t^^v^ ^ixs 

•fc^rtryi'. Hs^roiji^^', -le^j^n^:/. 



7fll38360-126230(2) 

* y >^ M . U ^ ^ X « , "5^ T « . A. 
0.0 1-5 0ftO»affl-Cffll^4Ci36«Ti. 0t 



« ife r ifi «4 ajf ia »5(?ottri!r7^-t 

offlaifc t ^-^^ * % o ) 1 ^ «9 /ygK^^-t hit 

•fe 7 T y y h y o I&] * 3 itt at Wi « 

* ■> h tt 2 4 H$ (Hj k: /t i) Ml « *R u . K © 



Subttlis ATCC6A35 4, U<*lE. CoU NIHJ 

■fe7T/y h 'J •> A 4 0 «?/Ky 

•fe 7 ^-^fi^f^ 4 0 -V/k^, 4^ 3 USfi&JJjJftJ X ^ ^ 
A.2 0-V/kp(ted«&lijf?(tttt;»^7i;x^^ft7 0 

(pH7)icffif«iiU<*llB«Ujtio*, -^-f;* 



-204- 



3£ t fr at /t , 

y ^ ^ > f- y 40 ag/\^g 
^^>»'(IS#«ll«?(»tt^u'-f:/fllitt7 0 3S* *y 



»aB3fi(J-126230(3) 

-fe7T-^xK — A. 40 «y/ky 5 

^iSfei^J 4 

f^A'CAT'yi/fllJIie^ao*, *yx^^A.50js,, 

ijx;*7^/u5 0 # ) 4 OiV/KylC^a^r&lft 
ty>l«-<3'7T-»jft( PH7 )*CflS«4U<tt 

ffli^<5U;t*>o^:, •>'f;*j^-M9s/h(7ja^, 
y omiSt^ a«fl&/J5«8xj*f->wS:ig;5D-tf-rfC9 

it A' ^ ^ i/ y 40 iv/lv 
'✓3|ifl&;U5^«x;*7^A. 4 0 «v/ky ^ ^ ^ * 



mHi)i&:*^ J* ^ /I- ( ii!$d;0xsffttt 9!>i;>'«j(?s?5o 

*yx;»7-/u7 0fS, -i?hyx;«'y-A'5 05» 
«lBiiitO<,0) 2 ^ li'^^r h r 

^IfC^mLs ^ - ^ ( ify ^ 0 kg ) Kl^ai^^ 

■ky^^TJ^^ h y !> A 4 0 iiv/kp 4 5t 



7 05t, ''»*A.5*^xS^|«j3 0?JOi(0-C, ^ y X. 
^ Jt- ^ 5 0 H ^ 4>h»;xj^^^7flsJofflJ5jIii: 

#U^ti<0*. !>'<^^-«^S'h(7a^,«) 

y i- Y y !>A«|o(qft^:c/3«8j5t«§«xAf^>i.i 

i> f I 4 O ft p 

J^aWaBflfittx;*^^^ 1 5 iV/k? ^ 

4 Oft a 



-205- 



7 ^) y«tlfy i a f X ^<^i^y«iify7 0iix^!>s 
x^^A'iaadi^yxj^f^A-jrj'o*^ .;^hyx^ 

O tK t X. t jjt # A o 



■bi7 7'y^)yoML^miim W 
5 1 n 

^ ^ f^J a 

PH 7 U<a»«L/t<i©*» 



le t 4 t:» yt « 

fb ^ "to A 4 0 ntg/kif 




-206- 



